nsflTEiW^^ UNDER 



WORLD fNTCLLECTUAL PROP 
Xmeimtioaal B 



(Si) 



(21) Intmiatiooal AppUcatioa Ntonbcr: PCT^S9S/11350 
a2)Interntlbiiaifitts«^^ SS4>ttimber 1993 (05.09.95) 



(30) IVbrfty Data: 

::(»^^ 



AClFJMMi 



Al 




(11) interaitinn^ 

(43) lotaiiatloaal Mik^ fiate: 



A¥0 9dW 

l4Nfaich:i996:(i:4j03:96) 



2 September US 



ai)(73D Api^leiiU nidlnve^ AHN. Saiiu S. (USAJS); Suite 
5ia 100 Ucta Medici^ 

(74) Agents: HOOVER, George. W. ct aL; Blakcly. Sokotoff. 
taytor & Zafinan. 12400 WUshixt Boiilevanl, 7th floor. Los 
Aagptei. GA 90025-1026 (US). 



(81) Desteuted States: AM. AT. AT (UdUcy model). AU. BB. BO. 
BR, BY. CA, CH. CN. CZ.^^a model), DE. DE 

(UtU^ model). DK, DK:(UdUty model)^ £& E^^ 
mcdil)* ES,Vn; EI (l^ 
KB: KG. iCK; W. 1^ 

MK, m MW. iilX; NO. NZ. PL, PT. RO. RU. SD. SE, 

so; ii- sKi Sk^ 

VN; European pafa CH, DE. DK, ES. TO; GB; 

OR. IE. IT. LU. KfG, NL, FT. SE). OAPl patent (BF. BJ, 

cf;cg. a. (34, OA. cIn, mu mr. ne. sn, td.^ t^^ 

ARIPO patent (KEi MW. SD. SZ; UO). 



PubUshed 

With ifitenuuional search report. 



(54)Ttfle: APPARATUS AND METHOD FOR PERFORMINO ANEURYSM REPAIR 

(57)Absli«el 

Tl« present tavendon U an apparatus - an^ 
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its exterior soface. at the posidon wlm ilie attactoem lya^ 
graft (16) attaches tlie gndk 10 die vesseL The bond m 

s6ap wilh^an awafctanm means sudi as hook^and ;loapi claap* sewii.pnip. the . 

vessel or a heat sei^ (o die vessel 
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tWs invention relates to the field of vascul^^ 
spedficaliyi is directed to an apparatus and method for repairmg a 
vasiE^ar a^^ 

other vascular problems has been to excise the aneurytic tissue and 
replace it with a synthetic graft or a graft from another section of the 
body- This sxurgery has been extremely risky, and a high mortality rate 
has been observed, primarily because the condition of the^^ p 
midp^^ 



M rec^ years, a number of cbmp 




disease in Avhlch the blood vessels are damaged and unable to safely 
retain^ 

vascular prosthetic graft with a connecting means of some type for 

displaced from 1^1^^^^ 
fit 

:tiir^^ : 
damaged vessel at the point of damage. 
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1J:S- PafeiK 4 J40;126 disdosesione suc^ 
method for repairiiig an aneuiysni: This device is positioned in a 
vessel in a collapsed form, and is then expanded and thim attadie^^ to 




O S. Patent No. 4,787.899 diisclose^ an artificial intraluminal 
graft with U-shaped staples near the end for securmg the g^^ 
vessel. U.S. Patent No^^ is a continuation in part of 

the '899 patent, discloses a generally cylindrical^ 
assembS^ 

QpejatiQn^ tlite^totlg 
•' • \prthe assembly. ' 

U.S. Patent No. 5,219,355 discloses an intraluminal prosthesis 
for repmring aneurysms which utilizes a catheter haying two ii^^ 
baUpons; one near ea<^ end for securing t^e 

prosthesis in place i^ 

While the retention systems appear to be effective In retainm 
die grafts in the vessel, over time, it is antidpated, and thei^^ 
been some recent reports that the vessel wall where the graft connects 
thereii^becon^ 

that posittdii- additional: factor, the penetratipn into the wall by 

of tli^ resMctipiiv^^ 
merease the die site of contact bei^^ 

the blood vessel and the graft. lUs condition may also; increase the 
risk of a subsequent aneurysm, 
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The present inyjention is designed to operate in coi^junction witii 
a nmnber of ysoious retenU^ for retaming;a vascular graft in 

a yessd by attaching the graft to the interior wall of the vessel, 

^ : :d^^ 

- . : ihventioiL , . "" ' . " v:r\:/±:';- :*..:/; :::::::: 
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SlIMKfARYOFTHEI^ 
A method and s^paratus are disclosed which overcome the 
disadvantages and lin^ with the prior ait devices, 

and wiiUch can be used^^ prior ait system^^^^^^ 

msijreM graftfiin^ 
wittioiit causi^ More specifically, ttie " 

complications, which may ocoir over time, relate to a weakening of 
the wail df the^^^ 

vessel, causing an aneurysm at the new location, typically upstream, 
but possibly downstream from the original aneurytic:;sije. 
secohdajry is thie! te^ltb^ of ffie waifr 

blood vesseHuc to the^u^^^ attach the graft to the vessel; 

a^id vailouis oth^ 
l^epr€|$ 

this problem by applying to the blood vessel a band arotind its 
exterior ^face, at 

graft attaches the igraft to vessel The band can be in the form of a 
strap with an attachment means such a Velcro*, or a clasp, or it 
heat sealed; 

laparoscopically or using direct field of vision. Typically in the 
appUcation^^^^^ 

from the aneurysm and then advanced to the site of the aneiuysm 

thiNtmgh^l^ 

radial size and se<^ iii place using the retention system designed 
for it. of the different systems known in the art. The position of the 
graft ciah be cohflrmed using x-ray or other imaging technique. Once 
the graft is in place and assembled and secured in place with its 
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retention system* the band can be applied to the exterior of the blood 
yessdw The length of the band can vary, but should be at least long 



graft is attached at the attachment site 
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HCmE i is air prior art graft 



reteMon isystem; 

FIGl}R£ 3: is a partial sectional view of an aneuiytie blood vessel 
with a vascidar graft disposed therein, and the band of ttie preseiit 
invention disposed around the blood vessel at the site where the 
retention system 

invention di^pQsed on a blood ve$$d with a retention sy stem^ taken 




#the-p|es€^ 

nGUM 6 is ia p«:sp^^ 
presoit invaition in a pmtlally folded configuration. 

FIGURE 7 is a perspective view of an alternative embodiment of 
the strap of the present mven 

HGURE 8 is a persp^ 
embodim^t of the strap of tfte preis*^^^^ 
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HGURE 9 is a perspective view of another alternative 
embodiment of the strap of the present invention. 

FIGURE 10 is a perspective view of a prior art vascular graft. 



Figure 11 perspective :yiew of the present invention: being; 
•use^^^^ graft 
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D^AQfD DESaUPTION OF TOE INVEN1i6n 

:: Ana^^^ 

fe>a^2^^ ^'^^^^^ ^ 

section of the aorta is damaged, and this is where a l&rge aneurysm 
has fonned characterized by a bulge in the w 
aneurysm is not repaired or others 

nipture causing a fatal hemo^^^^ period of time. It 

will be imderstood by persons of skill in the art that while the present 
V : reference to an aneurysm in the aorta, the 

vessdi^ as wiiU; of thevasdria^ grj^ 

■ :iripi!j "■ ' . . 

The present invention is an adjunct to a prosthetic graft for 
lia^ed^^ 

Nylbhi Cortex, and the lOce. The graft is an elongated tube of the 
of;stairt^ 

system is expandfitole 
andcp^ 

Ihstapd til a blood vessd at a site^ 
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: thcui^^^ and tli^irlEij^^ 

reteiitipn system 10 coinpn$<^.a.^ staples or liiar^ 12 

eiaetidit^: ouhvar^ and connecteiivtb^^ v-shdp^d ne 

With a spring hinge It will be 

. appreciated by persons of skill in the art that there are a number of 
different graft retention systems, iridiidlng a of different 
st^le conAgura^o and bsdldon retention systen^ 
invention will work with any of these systems. As shown in Figure 2, 
the graft retention system of Figure 1 is disposed within the vascular 
graft 16, shown.in a partially cutaway view, with the retention system 
10::b4^^ above and below the edges 17 and 18 of 

the: g3?a|t; 'tht ©ritft retaitf on s^^^ retained in the graft by any 

J:SU;^able';S^ . r ■ " " 

Figure 3 illustrates the present invention which is a band 
dtsposed^^oimd th^ exterior of ith^ te^ at:!the)10j^ 
theretention systemis connected :tQ the blood^v^^ 
actuai positioh of the 

dis^osi^^ 22. Figure 3 is a 

shown partially in ghost lines, retains the graft 16 in the aorta 22, and 
the band 26 of the presrat invention shown in sectional view, is 
dispo^ arQiuj<^ 



.... . . -10- 

f eteritibn sys^^ 22, 
As a resuU of the 

and the graft^^^ 

graft 16i a seGQnd?l>au^ the uhdedyiq^ 

retention system and graft sh^ ghost lines/ As can: be seett, the 
band is suffid^^ 

retention system Goniaects to the aprtarbut not so wide so as; to: 
restrict the n^^ 
2^$o be appre<a^^^ 

of any width which will accomplish the Intended purpose of 
supporting the blood vessel at the site of the connection between the 
graft and the blood vessel : 

Figure 4 shows an enlarged view of the present invention strap 
^ ; 26 installed on a blood vessel 22 with a retention system 10a holding 
the gratft lis td^^&^^^^^ 

that although in the present invention, the barb 28 is disposed entirely 

through the wall of the vessel 22, the barb 28 does not have to extend 

' ' " ■ ■" . . . . . > 

all the way therethrough order for the present invention to function 

properly. While not being bound to^ 

from e7q)anding beyond its natural amount of e3q)a]iisioni 1| wprl^ M 
a girdle to provide the required support. 

As shown in H 

■ • ■ #aist3^ . . 

art/Exiaub^^ 
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but gimerally may tod^ adKedye% 

<;aut^zing^i^^^ UKe« hook and t)iiie fasted other 

bsuids or f aste^^^^^^ snaps, belt buddies, friction t)^e:b^^ systems, 

or^ 

As shown ibi Figui^ emboditne^^^^^ 

is disd6s<^:Mv^^ tbwg sjtf^:32^^^ ra^tin^ 
ilibQfcianfit 

sldei^of vdie stirapv^^^ 

<ircular configuration, and are used to lode the strap around a blood 
vessd. The hook and loop system, depicted by numerals 34a and 34b, 
are suffldently long and disposed along a siiffident length of the 

As shown if Figure 7, anoth^^ 
ihventioh also utilizes a strap 40 with a hook and loop systeofi, 42a 
said 42b disposed oil the 
throttgh^whit^ ead^ 

: doUbtes^^^^^^^ itself and is lodced in a dosed circular configuration, 

A^^ 

invention is a strap 50, similar to the form shown in Figure 5, in whidi 
the ends 52 and 54 are sewn together with stitching 56. 

As shown in Figure 9^ 
invention is a strap 60 having a pliu*aUty of detents or ridges 62 on 
one surface and a buckle 64, like a cable tie budde, which is known in 
the art, which locks the strap in a circular configuration when the end 



; . ■ • ■- •• • -12- 

66 is passed^tlSoug^ 

aur^ theffe are devices whi€h can 

tighten sudi a stiapto^^ 
:are aJrea^ 
Pne:exampie: of 

As shown in Hgiff 11, the present invention can be 

used to secure 201^ i^^^ or graft. A section 

of the aorta is sho^ lumen as is Iqiown in the art. The 

--frbrt^ 



;the aorta by means of the presenttoye^^ 




of viarious embodimmts, othe^^^ 

those sldUed in tM; ait M the spirit and scope of 

theipresimtlnvend^ shpvidi tfiCTelp^ 

in terms of the d 
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1. AiiiuiTtic graft ass^i^ 

a generally liquid iinperwouscboc^;^^ :: 
seGondendv:"; 

a graft retention system disp^ 
second ends for retaining said graft ^^^^^ 

a suppbrt strap adapted to su^ 
Mood vessd; said support strap^^ 
: retaiic^^ 

: :::pf said graft retention systems* 

2. The aortic graft assembly of daim 1 wherein said s^ 
strap con^ri^^^ 

' 3. ; Tlie aortic grirt as^sem^ \\^reiii iaid support 

strap comprises a dosvre means comprising a^^^^ 
suppbn strap to dpul;le back on itsdi and a and loop typft 
f^enerohcm^ 



strap cbmp^es a a suture. 



retention systeih TO 

strap is aU|ped with said s^^^^ 

6, The aortic gratft assemblY of claim 1 wherein said ^aft 
comprises a fle^^ 

7. M a vas<#ar^^^^ 

vessel of the^typ generally liquid in«)ervious, tubular, 

^^^^ :: 

graft retenti^ at each of said first and second ends 

for retaining said graft in a blood vessel, in use, said graft retention 
; system being coUai^^^ the improvement 

comprising a supp^t^ 
bl<K>d vesset said support :stt^ 
said strap in a ciK^ 

around a blood vessel a^^^ ^ 
retentioii'syste^^ 

B. The support strap of claim 7, said support strap having a 
: citjsiu'e ifi^^ 

9. The support strap of daim 7. said support strap having a 
dosiire meaais coDD^^ 

double bade on itself and a hook and loop type fastener on one side of 
siaid support strap to secure isaid strap. 
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IQ, Tlie support st^ 7, said s^^^ 

dbsure 

11. A tnethbd of repaliing aii aneiiiydc blood vessd^ 
inserting in said blood vessel at a location remote from the site Of the 
aneurysm a vascular graft, positioning the graft at the site of the 
aneurysm, and securing said vascular graft to said blood vessel with a 
graft retention sys 

said blood vessel at positions on each side of said aneurysm, the 
Improvemjent comprising securing around the exterior of said blood 
vessels at :po;sitions adjacent each of said graft retention systems, a 

..strap, " . ' .. .1 . .Z ZlZ ZZrZL-l ;V ; ./ ' 

12v Ilie method of data 
arqund said bl^^ 

1 3. The method of data 1 2 wherein said strap is applied 
around said blood vessel at a predeterntaed tension by 
tension gauge device. 

14. * The method of data 12 wherein said strap is secured 
around said blood vessel by a strap retention means comprising a 
suture. •■ • ■ 



: -16- . 

15. The methed of -d 

around said blood vessd by a strap ret^tion inean^ 
hook and loop type fastener. 

16. the method of d?Qm 12 wherein said support strap 
comprises a dosure means comprising aloop tp permit said support 
strap to double back on itself and a hook and loop type fastener on 
one side of isald W 

1 7. The method of daim 12 wherein said support strap is 
dosed by heating said support strap to heat wdd it to itself. 
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